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Whsi&is claimed is: 

Aysystemtfor generating arad storing trace bits for Vrterbi decoding of binary 
ivofution codes, the systemVcomprising: 

at least one arithmefa'C; logic unit (ALU) for determining said trace 
bits; and 

a first register and a seiond register for storing said trace bits, 

2. A systemraccordrng to claim 1 wherein said first register stores a first half of 
a series of trace bits for N states in Sequential order and said second register 
stores a second half of said series in sequential order. 

3. A system according to claim 2 whdrein said first half comprises trace bits 
for states 0 to N/2-1 and said second H|plf comprises trace bits for states N/2 
to N-1. 

4. A system according to claim 1 and wn^ein said at least one ALU is a first 
ALU and a second ALU and wherein sarcA first register stores the trace bits 
determined by said first ALU and said secbnd register stores the trace bits 
determined by said second ALU. 

5. A system according to claim 1 and wherein said at least one ALU is one 
ALU operating in split mode. 

6. A system according to claim 1 and wherem said first register and said 
second register are shift registers. 

7. A system according to claim 1, the system further comprising: 

at least one barrel shifter between said mst register and one of said 
at least one ALU and between said second register and one of said at 
least one ALU. 
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8. A system according t® claim 2, the system further comprising: 
a storage de\Ace having memory cells, wherein a group of at least 

one memory cell siore$ said trace bits in sequential order. 

9. A system according to ^laim 8 wherein each said group stores the trace bits 
for a stage. 

10. A system according to\cLim 8 and wherein said group comprises one 
memory cell, 

11. A system according to claU^ 10, the system further comprising: 
means for packing 4aid first half of said series of trace bits and said 

iib second half of said serie^ of trace bits into said one memory cell so that 

said trace bits are packed sequentially in said memory cell. 

12. A system according to claim 2, the system further comprising: 

a storage device havind groups of P memory cells. P being a power 
of 2 and P having a value df at least 2, said memory ceils storing said 
15 trace bits in sequential order! 

wherein in each of said \groups, memory cells 0 to P/2-1 jointly 
Store said first half of said series of trace bits and memory cells P/2 to 
P-1 jointly store said second half of said series. 

13. A system according to claim 12 and wherein P is 2. 
20 14. A system according to claim 12 andlwherein P is 4. 

15. A system according to claim 12 and Wherein P is 8. 

16. A system according to claim 12 and wherein P is 16. 

17. A system according to claim 12 and wherein P is 32. 

18. A system according to claim 12 and whWein P is 64. 
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1^. A binary convolution decodsr having nnultiple stages each having N states, 
the decoder comprising: 

at least one arithmetid logic unit (ALU) for determining trace bits for 
each of said N states for ebch of said multiple stages; 
5 a first register and a second register for storing trace bits of at least 

a portion of one stage; 

a storage device havinb memory cells, wherein for each of said 
multiple stages, a group of a^ least one memory cell stores said N trace 
bits in sequential order; and 
10 means for tracing back, s^age by stage, through said memory cells 

using said trace bits. 
20. A decoder according to claim 19» kwherein each of said memory cells has a 
length of at least N bits and said me4ns for tracing back is operative to trace 
back in as few as two cycles per stage 
15 21. A decoder according to claim 19, Wherein N is 16. each of said memory 
cells has a length of at least 16 bits! and said means for tracing back is 
operative to trace back in as few as two cycles per stage. 

22. A decoder according to claim 19. wnerein N Is 32, each of said memory 
cells has a length of at least 32 bits and said means for tracing back is 

20 operative to trace back in as few as two cycles per stage. 

23. A decoder according to claim 19, the decoder further comprising; 

a trace back register whose L+P-B least significant bits indicate the 
location in said group of a bit whose Urace bit is to be saved into the 
least significant bit of the register aftenthe register is shifted right one 
25 bit, said location comprising the bit number given by the L least 
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24, Wherein said step of testing comprises 



significant bits of tifte register and the memory cell whose number in 
said group is giveft by the value in the bits of the register 
immediately to the left\of said L least significant bits. 
2/ A method for westing the value of a bit in a single instruction for a 
processor, the method comprising the step of: 

testing the of the bit in said memory cell whose bit number is 
given by the L Wast significant bits of a register, regardless of the 
content of the othslT bitfe of said register, 

wherein L is line WJger of the logarithm to base 2 of the length 
10 of said memory bell. 

25, A method accordlni 
the steps of: 

if said value is 1. setting a flag to 1; and 
if said value is 0. setting iajd flag to 0. 

26. A method according to claim 24. wherein said step of testing comprises 
the steps of: 

if said value is 1 . setting a fla^to 0; and 
I — \ if said value is 0. setting said flap to 1 

JJa/^ A method for Vrterbi decoding of binary convolution codes, the method 
20 1 j^c^i^prising the steps of: 

generating a series of trsJte bits; and 

storing a first half of said series sequentially in a first register and a 
second half of said series sequentially in a second register. 
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28. A method according to claim 27, wherein said first half comprises trace 
bits for states 0 to N/2-1 and said 4econd half comprises trace bits for states 
N/2toN-1. 

29. A method according to claim 27,\the method further comprising the step 
of; 

saving said trace bits In sequential order to a group of at least one 
memory cells. 

30. A method according to claim 29. whlprein said group comprises one 
memory cell. 

31. A method according to claim 30, the ijnethod further comprising the step 



packing said first half of said series of trace bits and said second 
half of said series into said one memory cell so that said trace bits are 
packed sequentially in said memory pell. 

32. A method according to claim 27, the me\hod further comprising the step 
of: 

storing said trace bits in sequential order in groups of P memory 
ceils. P being a power of 2 and P having a value of at least 2, 

wherein In each of said groups, ranemory cells 0 to P/2-1 jointly 
store said first half of said series of traqe bits and memory cells P/2 to 
P-1 jointly store said second half of said Aeries. 

33. A method according to claim 32 and wherein F is 2, 

34. A method according to claim 32 and wherein R is 4. 

35. A method according to claim 32 and wherein p\is 8. 

36. A method according to claim 32 and wherein P Is 16. 
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37. A method according to clasn 32 and wherein P is 32. 

38, A method according to clairari 32 and wherein P is 64. 

A method for Viterbi decoaing of binary convolution codes, the decoding 
involving multiple stages each\having N states, the method comprising the 
steps of; 

determining trace brts\for each storing said trace bits for each of 
said N states for each of ssnd multiple stages; 

storing trace bits of at l^st a portion of one stage in a girst register 
and a second register; 

for each of said multiple stages, storing said N trace bits in 
sequential order in a group of at least one memory cell; and 

tracing back, stage by staqe. through said memory cells using said 
trace bits. 

40, A method according to claim 39, wherein each of said memory cells has a 
length of at least N bits and said step of gracing bacl^ is perfonned in as few as 
two cycles per stage. 

41, A method according to claim 39, whdrein N is 16, each of said memory 
cells has a length of at least 16 bits and sai^ step of tracing back is performed 
in as few as two cycles per stage. 

42. A method according to claim 39, whereh N is 32, each of said memory 
cells has a length of at least 32 bits and said $^ep of tracing back is performed 
in as few as two cycles per stage, 

43. A method according to claim 39, wherdjn said step of tracing back 
comprises for each stage the step of: 

shifting a register right one bit; 
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saving into the leasA significant bit of said rogister the trace bit 
located in the memory celftwhose number in said group is given by the 
value of the P-1 bits of sdid register immediately to the left of the L 
least significant bits of said tegister and located at the bit number given 
by said L least significant bitaof said register. 
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